Development of a sufficient and effective procedure for transformation of an oleaginous yeast, Rhodosporidium toruloides DMKU3-TK16.
Rhodosporidium toruloides DMKU3-TK16 (TK16), a basidiomycetous yeast isolated in Thailand, can produce a large amount of oil corresponding to approximately 70 % of its dry cell weight. However, lack of a sufficient and efficient transformation method makes further genetic manipulation of this organism difficult. We here developed a new transformation system for R. toruloides using a lithium acetate method with the Sh ble gene as a selective marker under the control of the R. toruloides ATCC 10657 GPD1 promoter. A linear DNA fragment containing the Sh ble gene expression cassette was integrated into the genome, and its integration was confirmed by colony PCR and Southern blot. Then, we further optimized the parameters affecting the transformation efficiency, such as the amount of linear DNA, the growth phase, the incubation time in the transformation mixture, the heat shock treatment temperature, the addition of DMSO and carrier DNA, and the recovery incubation time. With the developed method, the transformation efficiency of approximately 25 transformants/μg DNA was achieved. Compared with the initial trial, transformation efficiency was enhanced 417-fold. We further demonstrated the heterologous production of EGFP in TK16 by microscopic observation and immunoblot analysis, and use the technique to disrupt the endogenous URA3 gene. The newly developed method is thus simple and time saving, making it useful for efficient introduction of an exogenous gene into R. toruloides strains. Accordingly, this new practical approach should facilitate the molecular manipulation, such as target gene introduction and deletion, of TK16 and other R. toruloides strains as a major source of biodiesel.